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ABSTRACT 

This study systematically investigated the influence 
of direction and frequency of rocking on the activity of 
two-month-old infants. Of the 84 subjects, 42 were males and 42 
females. They were brought to the laboratory at least 2 hours after 
each feeding and placed supine in a bassinet. Rocking at 60 cycles 
per minute resulted in a greater reduction in activity than rocking 
at 45 cycles per minute. The direction of rocking (up and dqwn, side 
to side^ and head to toe) was not related to changes in activity. The 
finding that direction is unrelated to the soothing effects of 
rocking appears to be inconsistent with assumptions that rocking is 
soothing because it is similar to movements "in utero". The soothing 
effects produced by rocking and other forms of stimulation may be 
related to brain stem inhibitory mechanisms. (DP) 
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The Bcothing ]:!ffe':its of Vestibulfir 
Stinnxl.ation an determined by Frequency 
Slid Direction o:C Eocking 

David R. Pederson 
University of V/estern Ontario 

Abstract 

The purpose of this study v/as to exasaiine the influence of frequency and 
direction of rocking on the activity of tvo-inonth-old infants. A six-point 
rating scale vas used as the measure of activity- S^s were placed supine in 
a basBinet. Rocking at 60 cycles psr tninute resioJ.ted in a greater reduction 
in activity then rocking at oyc3.ef3 per ninute* The dii^ection of rocking 
{up-and-do™, fside- to-side, and head-to-tce} was not related to changes in 
activity. The finding that dii-ection is unrelated to the soothing effects 
of rocking appeara to be inconsistent vith assuinptiono that ix)cking is soothing 
because it is slinilar to movements in utero . The soothing effects produced by 
jTOcking and other fonns of stinuilation may be related to brai.n stem Iniiibitory 
xnechanisms. 



1 



The ooothinc^ Effect of VftBtibuiar 
St3.mi?Iation as- I^eterMned by the Frequency 
and Direction of Rocking 

De.^dd R. Pedersc« 
Univei'sity oz' V/e»*tem Cntairio 

Rocking of one forza or another has been used to soothe di,stress€d infanta 
in taany cultures {Ba/lby, I969)- Althovigh the liseruJ^nese of rocking has been 
debated for some tiins; (Holtj 1922, Zshoi-^slcy, 1933} » VEitil y^ry recently there 
had been no systematic reseai'Ch on the. soothing effects of roclcingc Gordon 
and Fobs (I966) demonstrated that rocking in the form, of gantly shaking the 
infant's bassinet for 1/2 hour vub effect! re in redi^cing tlie frequency of 
crying in neoaetes . Bims, Blaal<:.» and Bridger (I966) coij^ared the soothing 
effect of rocking with auditoiy, oral, Md thermal stimulation. They reported 
that vhen exposed to these stimuli , neonates -y-ere less aroused than d^xring a - 
nonstimulus control period, but that no one stimulus vas more effective than 
any other. These tvo 8tv\dies showed that roclcing vcis soothing. Unfortunately, 
these reports did not include a description of the frequency, amplitude or 
direction of laovement. 

More recent investigations have been concerned vith the physical paramotere 
that determine the soothing effects of rocking. Ambrose (1969) :> Pederson and 
Ter Vrugt (1973) » and Ter Vsrugt and Pederson (2913) have investigated the in- 
fluence of frequency and amplitude of * rocking in a vertical direction. Ambrose 
repoiiied that frequencies of 60 or 70 cycles per minute vith an aoplitude of 
2 3/^ Inches were more effective in terminating crying in neonates than lower 
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frequencies - . Pedei-^acn cxzxd Ter "'migi: have inveatigat'id the influence of "both 
Arequency and aiAplitude of verbical rocking ori the acti^^i.ty of S'-month-old 
infaiits. In a series of exr)eriin6nta , J7reciuency has ranged from 0 to 90 cycles 
per ininute and aJoipDatuds has ranged fi^om 2 to 5 incheB . Within these ranges 
the soothing effects of rocking >rere positively related to frequency and ajripli- 
tude. The correlation between actirity during the final 5 minutes of the 15- 
ndnute rocking session mad linear acceleration (a pErBsieter that i-eflects "both 
fi'equency and oairplitude) wai5 ^87. Althougri the uppe?? ranges of TCstibular 
stimiaiation eznplqyed "by Aiiib>>ose and by Pederaon and Ter Yru'gt were fairly 
intense, 'there vob no indication that the relationship betwe^sn Boothability 
and intensity, is cur^fllinear* In facts Ter Vrugt and Pederson (1973) found 
that l:he difference in actiTdty betveen roclclng at 60 cycles per minute sxid 90 
cycles per minute vas greater than that betv^een 30 ejad 60 cycles per minute. 
It Is xinJ-ikely that futiu^e studies' vould be able to derjonstrate that rockintj 
at intensities greater thon those already iuTreatigated are less soothing nince 
major inci^ases in intensity ndght eaufte physical injury {Caxf ey, 1972). Tlaus 
these findings provide fair3;y complete knowledge of the simple physical para- 
ujeters that detemdne the soothing effectiveness of vertjical rocking. 

De Lucia (reported in Reese L Lipsitt [1970]) has investigated the influ- 
ence of frequency of "side-to-side rocking on the amount of crying in one month- 
old infants. In several different studies frequency was varied betveen 0 and 
70 cycles per minute. Her results shov tliat, as with vertical rocking, higher 
frequencies vere more soothing than lover fr^iquencies , 

Van den Dele (1970) examined the influence of frequency of rocking in a 
head-to- toe direction on infants that ranged in age from 2 to 28 veeks. Rocking 
vas presented for 1 minute at. 30 or 60 cycles per minute at a 3*inch amplitude. 



Faster rocking resulted in s?; greater reduction of activity than slover rocking, 
aere vera no differences as a fimction o£' age, sex, or maternal reports of 
rocking experience. In a second study, Vcn den Dole (1971) reported greater 
concordance in the iniluiiuce of rackinf^ on identical tvi-ns than on fraternal 
twins. The within-pair differences vere saiall for identical tvins ixader both 
the 30 and 60 cycles per minute conditions- For fratemal tvins, the w.i thin- 
pair differences vejr^ greater under the 30 cycles per minute condition than 

the 

mder the 60 cycles per «unute cond3.tion. Under /faster f^requency condition, , 
activity was suppressed in all infai:?*ts. 

'Che research revleved above has consistently shown that the soothing 
effects of rocking vi thin each direction are a positive monotonic function of 
frequency. Ped.erson and Ter Viaigt (19T3) repor-ted that the soothing effects 
of vertical rocking are" also a positive monotonic f;:inction of amplitude. Kiey 
conc3.uded that sisxiuiuiu linear acceleration or vigor *vas the physical deter- 
iidnsnt of the influence of veiiiical rocking. 

.Althou^. different investigator have used different directions of rocking, 
.the influence of direction of rocking has not been systematically eaiamined. Htjie 
present experinient examined the i-elative effectiveness of up-and-down, side-to- 
side, and head-to-toe movement over a 5-inch amplitude at ^5 and 6o cycles per 
minute . , 

!-fethod 

Subjects .-The Ss were 8^4 normal full- term infante (it2 mles and k2 females) 
\7ho vere bro/aght to the laboratory at least tvo hoi;i2*3 after, feeding, 'fhe 
age range was from 52 to 68 days vith a mean of 58 days. The nanses of these 



infants vere seciired fiori Mrth. annomcsinents in the local nevrspaper* Paren- 
tal agreement to participate vas made by telephone. Parents ve3re paid fi-ve 
dollars for their Infantas participation. 

A pp ar at us . -The rcotorised rocKer used by Pederson and Ter Vrujjfc (1^73) vas 
Eounted on .wheels so that head-to~-toe and side-to-side i-ocking coiild be pre- 
sented jnonuolly Ijy piiishing the rocker in the appropriate direction. 'Xhe 
timing of these iuovements vas paced by an electronic saetronoiue vhich E heard 
though eazphones, Vex%^»ical (up-and-down) rocking vas driven by a variable 
speed niotor. 

Procedure , -jActixdty vajs assessed every 15 seconds by the rating scale described 
in Tex Vrugt end Pederson (1973). ll'he rating scale ranged l*rom rating 1 - quiet 
sleep to rating 6 extreicnely agitated. Ttfo observei's independently rated 36 
Ss as a .reliability check. Tlie correlation between those tvo sets of ratings 
\fas .y7- Bach infant hqjs assigned to one of six groiips fom^d by the factorial 
combination of three direction conditions (up-and-down, side-to-side, and head- 
to- toe) vith two frequency conditions ik^ and 6o cycles per sanute) . Inhere 
vert* 12 Ss in each of the three ^S-cycles-pez'-ininute groups end 16 Ss in each 
of the three 60-cycles-per-jeinute groups. The assignipent of Ss was randoin vith 
the restriction that in each of the six groups ^ one-half of the Ss had a i/ison 
activity of 2.5 or less during the first idnute of observation {lof. initial 
state) and one-half of the Ss had aa initial activity rating of greater then . 
2.5 (high initial state). She amplitude (total leng1;h of the exciirsion) vas ' 
5 inches . ; / 

All Ssvere placed on their backs in the bassinet vith their heads secured 
by foam padding. They were observed for a total of 26 sdnutes tbat consisted 
of a l-minute baseline, 15 lainutes of rocking ^ and 10 ndnutes of postrocking. 



i'b.e '>ackgroi2i7.d. souud lc:^'«l x/as 6;5 db. The sound level dxi^ring" rocking at ~}5 
cycles p-2r rid:aute vras 68 and at 60 cycles per nrlnute vsis 'J2 vlb for each 

,rue observer rati?..'g;e ';reri? aYs:t*a£;ed to forri si:r. periods: the BJteeji for 
the l-~-Mil:a*atir base?.ine -i vi^w. foi" t^eich of the three consecutive J-^d-^^ute inter- 
'v^ln of roijkiugj. sxid a j.rean for eacL of the tifo corxsecutive 5-^in5,.nute intervals 
of poj'jt— i-QC^king* The n?sit;i ol^seWeir ratin^.;^^ for each direction condition as a 
f-criCvion of f:-r£ciXieriey tna period, are presamted in '.'-able 1, A four-factor 
BTtalirsln of vuriance vltii initial state ^ 'direction and frequency of rocking 

Insert. TaJjle 1 about la*2re 

iic^ Ijctirrsen-Ss factors and periods ass the vithin-S^js factor was used to analyse 
the ?>b;.M-5r'Jrer i:atiii,5-; data. I'he period X initial state^ F{5a36o) ===1-1.5^^ p < 
.01., -siid the -period X iveauency.^ F( 59.360) ^4.23> P ^ -01, interactions and 
the 7aa:ln effects of iiutial stats^ F(1,72) 23.31v P ^ .Ol, 7:rcqxiency, F(l,72.) 

5--^:3, p *05^ Slid i^-riod, F{5:)36o) = ^43.583 p < *01, vere Bignificant. The 
♦^.reotion factor did not -writer into any Bigniflcant effect and initial state 
did .(lot interact irlth frequency. -Jlie initial state x period interaction was 
due to a greater reduction in activity during rocking for the higli isiitial 
?rbat^i Ss than for the lovf initial state Ss. Follow-up tests on the period x 
:rreLluenQ^ interaction {iferTnan-Keiils) revealed that the follcvring differences 
^^eru sif2?jiificant " at the *01 level: observer ratings at vere less than at 
BL for both the ma 60 c^'-cles per rdaxite conditions;* ratings at and PR^, 
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\imt not ^'Rg) ■v'^'^i'c^ less for trie 60 cycles per udnute than the cycles per 

Discixsaion 

ObfierYer ratings of activity de;crefAi5ed uith the onset of rodting and 
;/j::)c:reai:ed with its offset- As wovld be anticipated fron; preTious studies, 
I'ivjcking at 6d cycles per ininute \^as more effective in reducing activity than 
rocking at cycles per sninute. Th« results of the- present study together 
vrith the conclusions from previous research indicate that, of the three parsjue-' 
ters of simijle cyclical raovenicnt.^ the frequency axid. the ojnplitude of rocking 
are the major deteralnants of the soothing effects and the direction of move- 
);ient is relatively unimpo.r*bant, Ihis later finding suggests that ^^enerali nations 
uvaong studies of rocking that have used different directions can be made. 

llie failure to obtain differences between the^, various directions of move- 
jAisnt raj-ses questions about the va3.idity of certain hypotheses about why 
:x)d<:ing is soothing. For examplep Zalioi^sky (l93^) suggested that rocking is 
soothing beeaxxse it impacts siioverrient to the stomach and intestines and that 
•J'ihiB moveiTient aids digestion. If nio-vement of the internal organs is the cri- 
tical variaible then rocking in a head-to-tos direction 3hou3~d be iriore effective 
fsince this dix^ctlon shoiild impart greater inovement to the v:Lscera than the 
other tA4^o directions . Trie finc3Ling that direction is not an important deter- 
minant of the soothing effects also raises questions about the validity of 
the easiiinption made by RLbble {19^5 simoug others , that rocking is effective, 
to the extent that it is similar to Biovements imparted to the fetus j xn utero . 
Althougli The prenatal experience hypotheses a.re difficult to. assess since they 
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are not specific about the ciniciaJ. frequency, aciplitude or direction of move- 
Mntj dui'ing the last tr.ln^^nter l:he x'etiis is presuiiiably exposed more to movement 
in his head-to-tos' plL^ne then to move^isnt siiTiilar to the side-to~slde axici up--anci- 
down conditiona eiTiployed in the pxe3^;nt rstuciy. Based oa this reasoning, it would 
be expected that hee.d'-to-toe niovetx^nt voidd have he^en more soothixig. 

There is con3iderG})le evidence that other romr. of stimulation o-s veil 
as rocking lead to redaction of activity in infants. For •exsmiple, Brackbill 
O-i>T0j 191fi, and 1973) has repoi'ted that continuous auditoiy^ visual, thermal, 
end proprioceptive tactile ttirr.ulatioii presented either singly or in coittbinetion 
have a pacif^/ing «:ffect. The presentation of heax*t sounds (Salk, 3.962; Roberts 
8: CBmpbeli,, 19^^7) » straddling (Giacoman^ 1971), aoid oral stimulation ( Cohen » 
iy6T) have produced a reduction in aiousaL* IT.^© collision characteristics of 
soothing c simulation of var^-ous tnodaTiitien appea^-s to be (i) that the stimulus 
is at least of jr^oderate intensity and {2} that the stimulus ie either continu- 
ous or intermittent xrith a gIov rise tinie. AJ.thou^i the xjaciiying eff^ect of 
each nx)dality aiay be; iiied3.ated by different physiological aiechanisms , it seems 
pursimonioiis to assume that a cortuiion brain function is x^sponsible for the 
effect. One possible brain function is the inhibitor/ system in the brain 
stem that several in\<^estisatorc have suggested ifi responsible for the onset 
of sleep follcR^ing habituation (ibruissig I96O; iomu, 1966). 
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Table 1 



Period 

Condition ^ ~~ PBj^ pe^"~ 

^5 Cycles per ttlnute 

■ . > 

Up-and-down 2.91 2,03 1.95 1.99 2.70 3.25 

Side-to-side. . . . . . . . 3.10 2.19 2.31 2.29 3.22 3.1»1 

Heod-to-toe. . . . . 3.10 2-55 2.92 2.9** 3-57 3.69 

60 Circles per Minute 

Up-and-ctovn 2.95 1.9^ I.69 1.5^* 2. 51 3'&i 

Side-to-side........ 3.06 2. 1^9 1.^ I.U2 2.10 3.25 

Head-tO'-toe......... 3.30 2.19 1.78' I.90 2. 56 3.2i|> 



Note: Bill l~mini£t« 113861115® , R »= 5-iainu6e blocks of roclsiago 
PS » 5-inlnute blocks of postrocking. 



Mean Observer Rating 
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